Abstract
INTRODUCTION
Reliability, Availability and Maintainability (RAM) analyses are at the basis of informed maintenance decision-making and thus are essential for the management of profitable and safe production plants and assets. In this work, we are interested in sugar plant, where the harsh operating environment and extreme operating conditions not only demand addressing peculiar technical issues in design and construction, but also greatly challenge maintenance engineering, as the harsh environment renders it difficult to perform labor actions, with consequent large downtimes and business interruptions and affects the degradation processes, and therefore the reliability of components and systems. For these reasons, it is fundamental that RAM analyses of sugar plant give due account to the influence of the environmental and operational parameters of the sugar plant concerned. Since failure cannot be prevented entirely, itis important to minimize both its probability of occurrence and the impact of failures when they do occur. Maintenance costs are a major part of the total operating costs of all manufacturing or production plants, and depending on the specific industry, maintenance costs can represent between 15% and 60% of the cost of the goods produced. In today's competitive environment, companies are under intense pressure to sell their products in the market. Process plants having high demand for its product may have to run for more times. Without planning a preventive maintenance schedule, failures can happen in the process units at any level. Downtime happens only when there is a replacement or repair for worn-out parts. The time for which the components work successfully between its replacements is defined as its life. Reliability, describes the ability of a system or component to function under specified conditions for a specified period of time. It is theoretically defined as the probability of failure, the frequency of failures, or in terms of availability. The use of less reliable components and the lack of perfect maintenance schedule are main concerns and will lead to plant failure eventually. Unexpected failures usually have adverse effects on the environment and may result in major accidents. The main challenge is to implement a maintenance strategy which maximizes availability and efficiency of the system/unit, decrease the rate of deterioration of the components, ensures safety and environmental friendly operation, and reduces the total cost of the operation. This can be achieved only by adopting a structured approach to the study of component failure and the execution of an optimum strategy for inspection and maintenance. This paper discusses the reliability modeling and availability assessment of crushing unit of the sugar plant concerned. January 2018 finishing and grading system of a rice milling plant using markovian approach to identify the critical subsystem for deciding the maintenance priorities from maintenance view point.
LITERATURE REVIEW

DESCRIPTION OF CRUSHING UNIT
The Crushing Unit of a sugar plant comprises of three main subsystems with following description:
I. Subsystem B : It consists of four set of crushers in series. 1 The function of crushers is to extract the juice by squeezing the pulp like mass of cane under high pressure. The failure of anyone set of crusher causes complete failure of the unit. II. Subsystem B : It comprises of three inter-carriers in series. 2 The failures of any one inter carrier causes complete failure of the unit. III.Subsystem B : It consists of four set of pumps (each set has 3 two pumps, one working and other in cold standby). Failure in any one pump, start automatically the respective standby pump and failed pump is sent for repair. Complete failure of the system will occur only when any two pumps of the system remained in failed state at a time. 2) A repaired component is as good as new, performance wise, for a specified duration.
PUMP
3) Repair facilities are provided sufficiently, means, waiting time to start the repairs is zero. state.
P (t), P (t) :
Probabilities of the unit in working with full 0 3 capacity at time t. 
P (t), P (t), P (t), P (t), P (t) : Probabilities of the unit in failed
PERFORMANCE MODELING
The performance modeling is carried out using simple probabilistic considerations and differential equations associated with the transition diagram (figure 3) are developed on the basis of Markov birth-death process. These equations are further solved for determining the steady state availability of the crushing unit. Various probability considerations give the following differential equations associated with the crushing unit:
With initial conditions at time t = 0 P (t) = 1 for i = 0, i P (t) = 0 for i ≠ 0 i
Solution of Equations Steady State Behavior
Since the Sugar Plant is a process industry, its every system should be available for long period. Therefore, steady state behavior of the Crushing Unit can be analyzed by setting P' = 0 as t. The limiting probabilities from equations (1) to (7) Now, the Steady State Availability (AV) of the Crushing Unit is given by summation of full working state probabilities.
PERFORMANCE ANALYSIS
Availability is in fact a measure of performance of the concerned unit. The failure and repair rates of various subsystems of Crushing unit are taken from the maintenance history sheets of the sugar plant concerned. The decision matrices are developed to analyze the various performance levels for different combinations of failures and repair rates. Tables 1, 2 , 3, 4, 5 represent the decision matrices for various subsystems of Crushing unit. Accordingly, maintenance decisions can be made for various subsystems. Keeping in view the repair criticality, the best possible combination (Φ, µ) may be selected. 
CONCLUSION
A case study is conducted to illustrate the performance of crushing unit of the concerned sugar plant. The performance model has been developed for evaluating the performance of Crushing unit of sugar industry under study. It would help in deciding maintenance priorities among various subsystems of Crushing unit. It grantsvarious availability levels for different combinations of failure and repair rates of different subsystems of Crushing unit.Such results are found extremely beneficial to the plant management for the evaluation of performance and analysis of availability of crushing unit and thus to decide maintenance precedenceamong various subsystems of the unit concerned in a sugar plant.
